rings that carry waters from the Southern Hemisphere into the North Atlantic basin, exhibited an annual transport close to climatology and shed eight rings, a larger-than-average value (Goni and Johns 2003) . Sea height anomalies in the region, which have generally increased since 2001 (apart from the anomalous low years of 2003 and 2008) , continued to exhibit higher-than-average values in 2013 (Fig. 3.20) .
In the southwest Atlantic Ocean, the Brazil Current carries waters from subtropical to subpolar regions. The separation of the Brazil Current front from the continental shelf break continued to exhibit annual periodicity driven by wind stress curl variations (c.f., Goni and Wainer 2001) . However, the annual mean separation of the front was at its average (1993-present) latitude after having exhibited extreme southward anomalies of up to 2° latitude during 2002-11 (http://www.aoml.noaa.gov/phod /altimetry/cvar/mal/BM_anm.php). That southward shift was related to a multidecadal oscillation or was in response to a secular trend in South Atlantic temperatures (c.f., Lumpkin and Garzoli 2010; Goni et al. 2011 The RAPID-MOC/MOCHA/WBTS 26°N mooring array continues to provide a twice-daily estimate of basin-wide MOC strength (Fig. 3.22) and is the most complete MOC existing observing system, measuring the full water column across the full basin and absolute transports in boundary currents (see estimate are available in near real-time and hence the time series has been extended from May 2012 (reported last year) to October 2013 (Fig. 3.23) . Furthermore, near 16°N, the MOC is being estimated by a mooring array of inverted echo sounders, current meters, and dynamic height moorings that measure the deep circulation that is the southward flowing part of the MOC conveyor belt that sends North Atlantic Deep Water towards the equator (see Send et al. 2011 for further details). For this report, the 16°N data has been updated from June 2011 to October 2013, the date of the last cruise. The updated data from all three latitudes were 90-day low-pass filtered and plotted in Fig. 3 .23. The mean MOC based on these estimates decreases to the north (22.8 Sv at 16°N; 17.3 Sv at 26°N; 13.8 Sv at 41°N). Similarly, the variability decreases to the north (as described by the standard deviation: 4.2 Sv at 16°N; 3.4 Sv at 26°N; 2.9 Sv at 41°N). All three time series have a seasonal cycle, which is most prominent at 26°N and 41°N (Fig. 3.23 ). There are different phases for each, with 41°N having a maximum MOC in May-July, 26°N having a broad maximum in July-November (Kanzow et al. 2010) , and 16°N having a maximum southward flow (and hence stronger MOC) in November-January. Of note with the most recent data, the 16°N data has stronger southward flow, reaching filtered values above −34 Sv; the new 26°N data is slightly lower than the longterm average and the newest 41°N data is similar to the long-term average. Various authors have reported longer-term MOC trends ranging from zero (Willis 2010 using the first seven years of data from 41°N) to a −3 Sv decade -1 decrease (Send et al. 2011 using the first 9.5 years of data from 16°N), to the largest decrease of −5.4 Sv decade -1 (Smeed et al. 2014 using the first 8.5 years of data from 26°N). Using the overlapping time period of these observations (2 April 2004 to 2 October 2012) which includes more recent data than reported by Willis (2010) and Send et al. (2011) , there is an insignificant trend in the MOC of −3.3 ±6.5 Sv decade -1 at 41°N, while at 26°N there is a strong decrease in the MOC of −5.1 ±4.1 Sv decade -1 (using 95% confidence limits; Fig. 3.23) . However, at 16°N the deep southward flow has recently been increasing, suggesting a possible increase of the MOC at 8.4 ±5.6 Sv decade -1 . At 26°N where both the upper and deep southward flows are measured, the decreasing MOC is seen to be compensated by a reduction in the southward export of lower North Atlantic Deep Water (LNADW) in the depth range of 3-5 km (perhaps surprisingly there is no trend in export of upper North Atlantic Deep Water in the depth range 1.1-3 km). The decrease in export of LNADW is 4.6 ±3.9 Sv decade -1 ( Fig. 3.22b ; Smeed et al. 2014) . From the full time series from 41°N and 16°N, the MOC trends decrease, becoming insignificant (−0.9 ±4.6 Sv decade -1 at 41°N and −2.3 ±2.9 Sv decade -1 at 16°N). At these time scales, there appears to be no consistent trend in the MOC at these latitudes. Note that statistically significant changes can be found using various subsets of these time series; however, the interpretation of any trend should consider regional, interannual, and decadal variability that may not be linked to longer-term trends.
i. Meridional oceanic heat transport in the Atlantic
Ocean-M. O. Baringer, W. E. Johns, S. Garzoli, S. Dong, D. Volkov, and W. R. Hobbs The meridional overturning circulation is related to the meridional heat transport (MHT) in the oceans, and the variability of MHT can impact heat storage, sea-level rise, and air-sea fluxes, and hence influence local climate on land. Time series of the oceanic heat transport are more rare than time series of the meridional overturning circulation because they involve the product of temperature and velocity to be resolved across a trans-basin section where 
